

Amendments to the Claims 



This listing of claim will replace all prior versions and listings of claim in the application. 




(currently amended) A clock alignment circuit comprising: 



a delay line having a plurality of delay elements, wherein each delay element of the plurality 
of delay elements includes a supply electrode to receive a supply voltage, to generate a delayed clock 
signal with respect to a reference clock signal; 

a comparator, coupled to the delay line, to compare the delayed clock signal and the 
reference clock signal and to output delay differential information, wherein the delay differential 
information is representative of a correction information between the reference clock signal and the 
delayed clock signal; 

charge pump circuitry, coupled to the comparator, to convert the delay differential 
information to a control signal, wherein the control signal is proportional to the delay differential 
information; 



a first input to receive the control signal; 

a second input to receive a feedback signal; and 

an output to provide the supply voltage and the feedback signal responsive to the 
control signal r^ftd 

a capacitor coupl e d b e tw ee n th e supply voltag e and a s e condary pow e r supply . 

2. (currently amended) The clock alignment circuit of claim 1, wherein the first input is 
a non inv e rting input and th e s e cond input is an inv e rting input supply electrode is a transistor 
source. 



an amplifier coupled to the charge pump circuitry, wherein the amplifier includes: 
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3. (currently amended) The clock alignment circuit of claim 1, wherein the delay lin o 
includes a plurality of diff e rential d e lay e lem e nts supply electrode is a load electrode source . 

4. (currently amended) The clock alignment circuit of claim 1, wherein the delay lino 
includes a plurality of inv e rt e r delay e l e m e nts su pply electrode is a pull-up transistor source . 

5. (currently amended) Th e clock alignm e nt circuit of claim 1, A clock alignment 
circuit comprising: 

a delay line having a plurality of delay elements, wherein each delay element of the plurality 
of delay elements includes a supply electrode to receive a supply voltage, to generate a delayed clock 
signal with respect to a reference clock signal; 

a comparator, coupled to the delay line, to compare the delayed clock signal and the 
reference clock signal and to output delay differential information, wherein the delay differential 
information is representative of a correction information between the reference clock signal and the 
delayed clock signal; 

charge pump circuitry, coupled to the comparator, to convert the delay differential 
information to a control signal, wherein the control signal is proportional to the delay differential 
information; 

an amplifier coupled to the charge pump circuitry, wherein the amplifier includes: 
a first input to receive the control signal; 
a second input to receive a feedback signal; and 
an output to provide the supply voltage and the feedback signal; 

a capacitor coupled between the supply voltage and a secondary power supply, 

wherein the amplifier further includes: 
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a current mirror load having a first and a second load transistor coupled in parallel, the first 
and the second load transistor transistors each h aving a supply electrode coupled to a tted first 
supply voltage; 

a bias transistor e l e ctrically coupled to a fourth second supply voltage, the bias transistor 
responding to a bias voltage to provide a bias current at a drain electrode; 

a first differential input transistor having a source node coupled to the drain electrode of the 
bias transistor, wherein the first differential input transistor is coupled in series with the first load 
transistor; and 

a second differential input transistor having a source nede coupled to the drain electrode of 
the bias transistor, wherein the second differential input transistor is coupled in series with the second 
load transistor. 

6. (currently amended) The clock alignment circuit of claim 5, wherein the first and a 
the second load transistors are PMOS type transistors, the first and the second differential input 
transistors are NMOS type transistors, the thifd first supply voltage is a VDD supply voltage , and the 
fourth second supply voltage is a ground. 

7. (currently amended) The clock alignment circuit of claim 5, fiirther including a 
disabling transistor coupled to a gate electrode of the bias transisto r, to disable the bias transistor in 
response to a disable signal wh e r e in, th e disabling transistor in r e spons e to a disabl e signal, disabl e s 
th e bias transistor . 

8. (currently amended) The clock alignment circuit of claim 5, fiirther including a bias 
generator to provide the bias voltage, the bias generator includes: 
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a second current mirror load including a third and a fourth load transistor coupled in parallel, 
the third fi rst and the fourth s eeend load transistor transistors each having a source node coupled to a 
fifih third supply voltage; 

a third input transistor having a source nod e e lectrically coupled to a sixth fourth supply 
voltage, wherein the third input transistor is coupled in series with the third load transistor; and 

a fourth input transistor having a source nod e e lectrically coupled to the sixth fifth supply 
voltage, wherein the fourth input transistor is coupled in series with the fourth load transistor. 

9. (currently amended) The clock alignment circuit of claim 8, wherein the third and 
the fourth load transistors are PMOS type transistors, and the third and fourth input transistors are 
NMOS type transistors, the fifth third supply voltage is a VDD voltage , and the si^eth fourth and the 
fifth supply voltag e is voltages are g round. 

10. (currently amended) The clock alignment circuit of claim 1, wherein the comparator 
includes; 

a first pulse generator to generate a first pulse in response to a clock transition of the 
reference clock signal; 

a second pulse generator to generate a second pulse in response to a clock transition of the 
delayed clock signal; and 

a latch circuit to generate a first and a second phase information, wherein in response to a 
first pulse, the latch circuit generates the first phase information and in response to the second pulse, 
the latch circuit generates the second phase information. 

11. (currently amended) The clock alignment circuit of claim 10, wherein: 
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the first pulse generator includes a plurality of delay elements coupled to an input of a first 
logic gate, wherein the first logic gate outputs the first pulse; 

the second pulse generator includes a plurality of delay elements coupled to an input of a 
second logic gate, wherein the second logic gate outputs the second pulse; and 

the latch circuit includes a set input receiving the first pulse and a reset input receiving the 
second pulse. 

12. (currently amended) Th e clock alignm e nt circuit of claim 1, A clock alignment 
circuit comprising: 

a delay line having a plurality of delay elements, wherein each delay element of the plurality 
of delay elements includes a supply electrode to receive a supply voltage, to generate a delayed clock 
signal with respect to a reference clock signal: 

a comparator, coupled to the delay line, to compare the delayed clock signal and the 
reference clock signal and to output delay differential information, wherein the delay differential 
information is representative of a correction information between the reference clock signal and the 
delayed clock signal; 

charge pump circuitry, coupled to the comparator, to convert the delay differential 
information to a control signal, wherein the control signal is proportional to the delay differential 
information: 

an amplifier coupled to the charge pump circuitry, wherein the amplifier includes: 
a first input to receive the control signal: 
a second input to receive a feedback signal: and 
an output to provide the supply voltage and the feedback signal: 

a capacitor coupled between the supply voltage and a secondary power supp ly, 

wherein the charge pump circuitry includes: 
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a first current source to receive a first supply voltage, the first current source having a control 
electrode to receive a bias control signal; 

a first load transistor coupled to a first reference terminal; 

a first input transistor coupled in series between the first current source and the first load 
transistor, the first input transistor responds to a first phase input to provide a first pump output; 

a second current source receiving the a second supply voltage, the second current source 
having a control electrode to receive the bias control signal; 

a second load transistor coupled to th e first a second reference terminal, wherein the second 
load transistor responds to the first pump output; 

a second input transistor coupled in series between the second current source and the second 
load transistor, the second input transistor responsive to a second phase input to provide a charge 
pump output; and 

a current source control coupled between the a third supply voltage and th e first a third 
reference terminal, the current source control includes a control input transistor responsive to the 
charge pump output and a current source control to provide the bias control signal, wherein the bias 
control signal is vari e d in accordanc e responsive to the charge pump output; and 

a capacitor coupled between the charge pump output and a fourth s eeead reference terminal, 
wherein the charge pump output provides the control signal. 

13. (currently amended) The clock aligimient circuit of claim 12, wherein the first, 
second and the third supply voltag e is voltages are a VDD voltage, and the first , the second, the third 
and the fourth and s e cond reference t e rminal terminals are both a ground terminal t e rminals . 

14. (currently amended) The clock alignment circuit of claim 12, wherein the charge 
pump circuitry further includes: 
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a third input transistor coupled in series with the first current source, wherein the third input 
transistor includes a gate electrode which is responsive to a third phase input; 

a third load transistor coupled between the first a fifth reference terminal and the third input 
transistor; 

a fourth input transistor coupled in series with the second current source, wherein the fourth 
input transistor includes a gate electrode which is responsive to a fourth phase input; and 

a fourth load transistor coupled between th e first a sixth reference terminal and the fourth 
input transistor. 

15. (original) The clock aUgnment circuit of claim 12, wherein the first and third phase 
inputs are complementary and the second and fourth phase inputs are complementary. 

16. (original) The clock alignment circuit of claim 1, fiirther including a multiplexer 
circuit and an interpolator circuit, wherein the supply voltage is provided to the multiplexer circuit 
and the interpolator circuit. 

17. (currently amended) A power supply generator for generating a first supply voltage 
for clock alignment circuitry wherein the clock alignment circuitry includes a delay line having a 
plurality of delay elements, each delay element of the plurality of delay elements includes a source 
electrode to receive the first supply voltage, the delay line generating a delayed clock using a 
reference clock, the clock alignment circuitry fiirther including a comparator to detect a correction 
information between the delayed clock and the reference clock to generate error information 
representative of the correction information, and a charge pump to convert the error information into 
a control signal, wherein the control signal is proportional to the error information, the power supply 
generator comprising: 
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an operational amplifier having an output to provide the first supply voltage, wherein the 
operational amplifier includes: 

a bias transistor biased by a bias voltage; 

a differential amplifier coupled to the bias transistor, wherein the differential 
amplifier includes a first differential input to receive the control signal and a second 
differential input coupled to the output in a non inv e rting an inverting configuration; 

a bias generator to provide the bias voltage, the bias generator having a first 
input coupled to the control signal and a second input to receive the bias voltage; 

wherein, in response to the control signal, the bias generator provides a the 
bias voltage which is representative of a change in the control signal; and 
a capacitor coupled between the output and a supply terminal. 

18. (currently amended) The power supply generator of claim 17, wherein the 
differential amplifier fiirther includes: 

a first current mirror load circuit having a first and a second load transistor coupled in 
parallel, the first and the second load transistors each having a source electrode coupled to a third 
second supply voltage; 

a first input transistor having a source electrode coupled to a drain electrode of the bias 
transistor, wherein the first input transistor is b e ing coupled in series with the first load transistor and 
responsive to the first differential input; and 

a second input transistor having a source electrode coupled to the drain electrode of the bias 
transistor, wherein the second input transistor is b e ing coupled in series with the second load 
transistor and responsive to the second differential input. 



Attorney Docket No-: RAMB-0I046US0 
ramb/1 046/1 046.response 



- 10- 




19. (currently amended) The power supply generator of claim 18, wherein the first and 
the second transistors are PMOS type transistors, the first and the second differential input transistors 
are NMOS type transistors, the third second supply voltage is a VDD voltage, and the fourth supply 
voltag e is a ground voltag e , and a third supplv voltage is coupled to the bias transistor, wherein the 
third supply voltage is a ground. 

20. (currently amended) The power supply generator of claim 19, wherein a channel 
width of the first load transistor and a channel width of the second load transistor are sized such that, 
when in operation, the first and Ae second load transistor transistors are in a saturated mode. 

21. (original) The power supply generator of claim 17, further including a disabling 
transistor, coupled to the gate of the bias transistor, to disable the bias transistor in response to a 
disable signal. 

22. (currently amended) The power supply generator of claim 1847, wherein the bias 
generator further includes: 

a second current mirror load circuit having a fifst third and a s e cond fourth load transistor 
coupled in parallel, the third fifst and s e cond the fourth load transistors of the second current mirror 
load circuit each having a source electrode coupled to a fifih third supply voltage; 

a third input transistor having a source electrode e l e ctrically coupled to a sixth fourth supply 
voltage, wherein the third input transistor is coupled in series with the third load transistor, wherein 
the third input transistor includes a gate electrode to receive the control signal; and 

a fourth input transistor having a source electrode e l e ctrically coupled to the sixth fifth supply 
voltage, wherein the fourth input transistor is coupled in series with the fourth load transistor. 
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23. (currently amended) The power supply generator of claim 22 wherein the first, the 
second, the third and the fourth and second load transistors are PMOS type transistors, the first, the 
second, the third and the fourth input transistors are NMOS type transistors, the fifth second and the 
third supply voltage is voltages are a VDD voltage, and the forth and fifth supply voltag e is 
voltages are a ground voltag e. 

24. (currently amended) The power supply generator of claim 22, wherein the bias 
generator fiirther includes a disabling transistor coupled to the second current mirror load circuit, to 
disable the a second current mirror bias. 

25. (original) The supply generator of claim 17, wherein the clock alignment circuitry 
includes a delay lock loop. 

26. (currently amended) A method of generating a supply voltage for use in clock 
compensation circuitry, the clock compensation circuitry includes a plurality of delay elements in a 
delay line and receives a clock signal, the method comprising: 

providing a supply voltage to a common source of a transistor in a delay element e l e ctrod e of 
the plurality of delay elements; 

providing a delayed clock signal using the delay line, the delayed clock signal having a time 
delay with respect to the clock signal; 

detecting a delay skew between the delayed clock signal and the clock signal; 

converting the delay skew to a voltage signal wherein the voltage signal is proportional to the 
delay skew; and 

generating the supply voltage by an amplifier responsive to the voltage signal traolcing tho 
voltag e signal using an amplifi e r to g e n e rat e th e supply voltag e. 
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27. (original) The method of claim 26, wherein the delayed clock signal is provided by 
propagating the clock signal through the plurality of delay elements and tapping an output of one of 
the delay elements from the plurality of delay elements. 

28. (original) The method of claim 26, wherein detecting the delay skew includes: 
generating a first pulse in response to a clock signal edge of the clock signal, wherein the 

clock signal edge of the clock signal occurs at a first time; 

generating a second pulse in response to a clock signal edge of the delayed clock signal, 
wherein the clock signal edge of the delayed clock occurs at a second time, and wherein the second 
time occurs after the first time to define a period representative of the clock skew; 

setting a latch circuit using the first pulse; and 

resetting the latch circuit using the second pulse, wherein the latch circuit outputs first delay 
skew information during the period. 

29. (original) The method of claim 26, wherein detecting the delay skew includes: 
generating a first pulse in response to a clock signal edge of the delayed clock signal, wherein 

the clock signal edge of the delayed clock signal occurs at a first time; 

generating a second pulse in response to a clock signal edge of the clock signal, wherein the 
clock signal edge of the clock signal occurs at a second time, and wherein the second time occurs 
after the first time to define a period representative of the clock skew; 

resetting a latch circuit using the first pulse; and 

setting the latch circuit using the second pulse, wherein the latch circuit outputs second delay 
skew information during the period. 



-13- 

Attomey Docket No. : RAMB-0 1 046US0 
ramb/ 1 046/ 1 046. response 




30. (currently amended) Th e m e thod of claim 26, A method of generating a supply 
voltage for use in clock compensation circuitry, the clock compensation circuitry includes a plurality 
of delay elements in a delay line and receives a clock signal the method comprising: 

providing a supply voltage to a common source electrode of the plurality of delay elements: 
providing a delayed clock signal using the delay line, the delayed clock signal having a time 
delay with respect to the clock signal: 

detecting a delay skev^ between the delayed clock signal and the clock signal: 
converting the delay skew to a voltage signal wherein the voltage signal is proportional to the 
delay skew: and 

tracking the voltage signal using an amplifier to generate the supply voltage, 

wherein the amplifier includes a differential amplifier biased by a current source, the 
differential amplifier including a first input, a second input and an output to provide the supply 
voltage, wherein tracking the voltage signal includes: 

receiving the voltage signal at the first differential input; 

applying the output to a second differential input; 

amplifying a voltage differential between the first input and the second input; 
biasing the current source with a bias signal; and 

generating the supply voltage at the output, wherein the supply voltage is proportional to the 
voltage differential. 



31. (currently amended) The method of claim 30, wherein the amplifier further includes 
a bias generator having a first input, a second input, and an output to provide the bias signal, and 
wherein biasing the current source includes: 

receiving the voltage signal at the first input; 

applying the output to the second input; 
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amplifying a voltage differential between the first input and the second input; and 
generating the bias signal at the output, wherein the bias voltag e signal is proportional to the 
voltage differential. 
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